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Article History: Abstract: Background: Litchi chinensisis a fruit rich in flavonoids and 

procyanidins that possesses strong potential.preclinical experiment 

demonstrate its extracts inhibits the proliferation of cancer cells,induce 
apotopis,modulate key pathways .This review presents facts 

supporting its uses as natural anticancer drug. Aim: To conduct a 

systematic analysis of preclinical evidence regarding the anticancer 

efficacy of litchi chinensis extracts from several plant components. 

Materials And Methods: In vitro and in vivo studies on litchi extracts 

from seeds, pericarp, mesocarp, and pulp were explored. The 

assessment was targeted towards anticancer parametes including cell 

proflieration, induction of apoptosis, cell cycle arrest, tumour 

inhibition,and immunomodulatory effects.Techniques to find in vitro 

and in vivo research on anticancer properties, a systematic review was 

conducted using Pubmed and Google scholar. apoptopsis ,cell 

profileration, and tumour suppression were among the outcomes of 

studies. key process and pathways were identified by summarizing 

data. Results: Litchi chinensis extracts showed strong anticancer 

activity against various cancer type.Total flavonoids of litchi and litchi 

derived procyanidins exhibited strong inhibition of tumour growth in 

animal models with low toxicity.The effects were mediated through 
the modulation of signaling pathways. LPC also modulated gut 

microbiota composition, indicating the participation of gut – immune 

axis in its anticancer effects. Conclusion: By inhibiting cell 

proflieration, inducing apoptosis, arresting the cell cycle, and 

modulating key molecular pathways, seed, pericarp, pulp extracts of 

litchi chinensis have potent anticancer activity. their lower toxicities 

and immunomodulatory and antimetastatic activities highlight their 

promise as safe,multitargeted therapeutics for development of novel  

cancer therapies. 
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This is an open access journal, and articles are 

distributed under the terms of the Creative 

CommonsAttribution‑Noncommercial‑Share 

Alike 4.0 License, which allows others to remix, 

tweak, and build upon the work non‑commercially, 

as long as appropriate credit is given and the new 

creations are licensed under the identical terms. 

 

INTRODUCTION 
 
Litchi chinensis of the sapindaceae family is a native 
Chinese tree species that is well known for its 
sweet,juicy fruits.Due to its comforting for warm 
climates, it is extensively cultivated worldwide, 
particularly in tropical and subtropical regions1.The 

discovery of new drugs and the expanding field of 
nutraceuticals still heavily rely on plants, especially 
those employed in traditional medicine. Herbal 
treatments such as homeopathy and Ayurveda have 
long been used to cure varios aliments and 
physiological problems.One well-known example is 
Litchi chinensis, which has a long history of 
traditional Indian medical applications. Epicatechin, 
procyanidins, leucocyanidin, cyanidin glycoside, 
malvidin glycoside, saponins, and other bioactive 
substances2 . 
 
 Litchi has the ability to prevent cancer. The 
anticancer potential of Litchi Fruit Pericarp (LFP) 
extract, which is abundant in polyphenolic chemicals 

and has shown impressive antioxidative activities, is 
being investigated in this study. Building on its 
potential,this study utilise both in vivo and in vitro 
models to assess the anticancer of activity of  LFP 
extract on human cancer cases 3 .The pro-oxidant 
feature of polyphenols works against the cell’s 
metabolic process. Both apoptosis and inhibit cell 
proliferation may be involved. Research also revealed 
that numerous additional impacts of polyphenols had 
been noted, such as the decreases in enzymes like 
telomerase and lipoxygenase. The most prevalent 
flavonoid derivatives with simple structures To put it 
another way, the chemical structures of several 
phenolic chemicals that are frequently found in coffee 
and fruits4.Consuming foods and beverages high in 
polyphenols (such as catechins, flavones, and 

antocyanines) has been linked to a lower incidence of 
cancer, according to epidemiological and animal 
research. A number of molecular theories have been 
put out to explain this effect.The second most frequent 
cancers in women were stomach(4.9%),prostate 
(7.3%),colorectum (9.6%),breast (11.6%) Also , the 
main cause of cancer death was lung cancer5.The 
most common cancers in males and 
women,respectively, were lung and breast 
cancer.Herbal extracts can reduce clinical symptoms, 

increase a patient’s chances of survival, and enhance 
their quality of life when used in conjunction with 
traditional anticancer treatments6. 
 
Almost 2.5 million new lung cancer cases,one in eight 
of all cancer globally(12.4% of total cancer),occurred 

in 2022 7.With an anticipated 1.8 million deaths 
(18.7%), lung cancer was also the most common cause 
of cancer-related mortality. Colorectal (9.3%), liver 
(7.8%), female breast (6.9%), and stomach (6.8%) 
cancers were next in line. The most common cancers 
in males and women, respectively, were lung and 
breast cancer8.Autophagy determines the tumour 
host interaction by facilitating stress adaptation qand 
suppression of activation of innate and adaptive 
imuune responses. Furthermore, especially in a 
microenvironment with limited nutrients, autophagy 
might encourage a cross-talk between the tumor and 
the stroma, which can stimulate tumor growth9.Both 
in vitro and in vivo, the n-butyl alcohol extract of 
Litchi seeds showed anti-prostate cancer activities, 

and the most prevalent chemical components were 
flavonoid compounds10.Colorectal cancer (CRC) has 
now emerged as the leading cancer type in Taiwan as 
the diet of the Taiwanese people has been westernized 
in recent decades Though there is a prominent present 
and past emphasis .In Taiwan on traditional Chinese 
medicine, little effort Has gone into studying the 
efficacy of natural plants or Herbs as new bioactive 
compounds against colorectal Cancer11.litchi has the 
capability of enhancing metabolic health, for it is 
found to have numerous helpful substances with has 
antioxidant, anti-inflammatory and tumor-preventive 
properties  It was already demonstrated in alcohol-fed 
mice that the phenolic extract of litchi pulp might 
protect against Liver damage by alleviating gut 
microbiota dysbiosis and intestinal barrier 

dysfunction12. 
 
Procyanidins are considered to be prebiotic that is 
susceptible to degradation by gut microbiota and 
metabolized into different phenolic procyanidins 
function as an immunomodulator through control of 
gut microbiota in the treatment of colon 
cancer13.Anthocyanins from pericarp of Litchi have 
been reported to suppress linoleic acid oxidation very 
strongly and demonstrate dose-dependent free radical 
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scavenging activity toward DPPH radical  
Epicatechin proanthocyanidin B2, proanthocyanidin 
B4, and the ethyl acetate fraction of Litchi pericarp 
were was discovered to have much stronger 
stimulatory activities on splenocyte proliferation 
compared to that of rutin,while exhibited lower 
cytotoxicities to human breast cancer cell MCF-7 and 
human embryolic lung fibroblasts than paclitaxel14. 
In the past ten years, the scientists were interested in 
litchi seed and its active constituents for anti-tumor 
activity  Chen and colleagues administered litchi seed 

water extract or granules to mouse xenograft of mouse 
Ehrlich ascites tumor cells, sarcoma S180 tumor cells 
and liver tumor cells and discovered the reduced 
tumours15.We conclude that Numerous 
pharmacological studies have shown that extracts and 
components from various parts of the Litchi plant 
(including seeds, peels, pulps, and flowers) display 
anticancer properties by influencing processes such as 
cell proliferation, apoptosis, autophagy, metastasis, 
sensitivity to chemotherapy and radiotherapy, 
stemness, metabolism, angiogenesis, and immune 
response through multiple targeting 
mechanisms16.This systematic review aims to unveil 
the preclinical evidence on anticancer potential of 
litchi chinensis extract derived from different plant 

parts focusing on their effects on cell proflieration, 
apoptosis induction, cell cycle regulation, tumour 
inhibition,and immunomodulatory mechanisms. 

 

MATERIALS AND METHODS 

 

This systematic review was carried out to explore the 
anticancer potential of Litchi chinensis extracts 
obtained from the seed, pericarp, pulp, and mesocarp. 
The review focused on preclinical in vitro and in vivo 
studies that examined how these extracts influence 
cell proliferation, apoptosis, tumor suppression, and 
molecular signaling pathways. The review process 
followed the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses, 2020) 
guidelines to ensure accuracy and transparency in 
study selection and reporting. 
 
Eligibility Criteria 

Inclusion Criteria 

 Original in vitro or in vivo studies published 
between 2000 and 2024. 

 Full-text, peer-reviewed articles available in 
English. 

 Studies assessing Litchi chinensis extracts (seed, 

pericarp, or pulp) for anticancer effects such as 
apoptosis, cell-cycle arrest, or tumor growth 
inhibition. 

 
Exclusion Criteria 

 Reviews, case reports, or meta-analyses. 

 Human clinical studies or research without 
experimental data. 

 Studies lacking anticancer outcomes or using 

herbal mixtures not specific to Litchi chinensis. 
 
Search Strategy 

Relevant literature was gathered from PubMed, 
Google Scholar, ScienceDirect, and ResearchGate 
using keywords such as: 
“Litchi chinensis” AND (“anticancer” OR 
“antitumor” OR “flavonoids” OR “procyanidins” 
OR “apoptosis” OR “tumor suppression”). 
Reference lists from selected studies were also 
reviewed to identify any additional research articles. 
 
Study Selection 

Initially, 300 studies were retrieved through database 
searches. After removing duplicates, 179 articles were 
screened based on titles and abstracts. Of these, 34 
full-text studies were reviewed in detail, and finally, 5 
studies met all the inclusion criteria and were included 
in this review. 

 

RESULTS 

 
This review identified five preclinical studies demonstrating that Litchi chinensis extracts exhibit strong anticancer 
activity. Compounds such as Total Flavonoids of Litchi Seed (TFLS) and Litchi Procyanidins (LPC) effectively 
reduced tumor cell growth, induced apoptosis, and regulated signaling pathways like AKT/mTOR, NF-κB, and 

MAPK. These extracts also showed low toxicity in animal models, suggesting their potential as safe, natural 
anticancer agents. 
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FIGURE 1: PRISMA flow diagram for representing the literature search and selecting process 

 
Figure 1 illustrates the PRISMA flow diagram, showing the number of studies identified, screened, excluded, and 
included in the final analysis and shows how studies were carefully selected for this review.out of 300 records 
identified from multiple data bases, 179 were screened.Following eligibility assessment , 5 studies were finally 
included in systematic review17. 
 

 
TABLE 1:  OVERVIEW OF INCLUDED PRECLINICAL STUDIES EVALUATING ANTICANCER 

EFFECTS OF LITCHI CHINENSIS EXTRACT 

S.NO AUTHOR 
NAME 

/YEAR 

STUDY 
DESIGN  

CELL 
PROLIFERATION 

FLOW 
CYTOMETRY/CELL 

CYCLE ANALYSIS 

/APOTOPSIS 

WESTERN 
BLOTTING 

ANALYSIS/ 

IMUUNOBLOTTING 

1 Ming 
chang et. 
al6 

2021 

1.laboratory 
study 
2.animal 
study 

CELL 

PROLIFERATION 

1. PC3 and DU145 
cells were treated 
with TFLS, and cell 
viability was 
assessed using MTS 
assay, with IC50 
values calculated 
from absorbance 

FLOW 

CYTOMETRY 

PC3 and DU145 cells 
were subjected to TFLS 
treatment and 
subsequently examined 
for apoptosis and cell 
cycle distribution using 
flow cytometry. 
 

WESTERNBLOTTING 

Protein detection was 
achieved using Western 
blot analysis with SDS-
PAGE and ECL 
chemiluminescence 
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readings.                                             
2.NA 
(i)cell line 
1. 32 male nude mice 

were injected with 
PC3-luc cells and 
treated with TFLS 
(40/80mg/kg) daily, 
with body weight 
and tumor size 
monitored. 
(ii)acute toxicity 
2. TFLS acute 
toxicity was 
evaluated in 
Kunming mice at 
18g/kg, assessing 
behavior, body 
weight, and organ 
weight. 

 

2 Yuan yao 
et.al18 

2022 

laboratory 
study 

CELL 

PROFILERATION 

The cell viability of 
NCM460, CT26, 
and HCT116 cells 
treated with LPC 
was examined using 
the MTT test, which 
measures formazan 
production at 570 
nm. 
 

FLOW 

CYTOMETRY 

Flow cytometry was 
used to examine 
immune cell markers 
CD3, CD4, and CD8 in 
spleens and tumors, 
with an Accuri C6 
cytometer and FlowJo 
software. 
 

WESTERN BLOT 

ANALYSIS 

Western blot analysis was 
performed on lung tissue 
proteins to detect and 
quantify expression of β-

tubulin, E-cadherin, 
vimentin, and PCNA 
using the Odyssey 
system. 
 

3 Sonia 
Emanuele 
et. al8 

2018 

laboratory 
study 

NA FLOW 
CYTOMETRY 

PI staining and flow 
cytometry assessed cell 
death through PI uptake 
and cell cycle 
distribution via DNA 

fragmentation analysis. 

WESTERN BLOT 
ANALYSIS 

Western blotting 
analyzed protein 
expression, with γ-tubulin 

as a loading control, and 
band intensity quantified 
and normalized 
accordingly. 

4 Yuan-
chiang 
chung 
et.al19 

2017 

laboratory 
study 
 

 CELL 

PROFILERATION 
Cells were treated 
with LCSE (0-150 

μg/mL) for 24 hours, 
and cell counts were 
performed using a 
hemocytometer with 
trypan blue staining. 

CELL CYCLE 

ANALYSIS 
LCSE-treated cells were 
evaluated by flow 

cytometry using 
propidium iodide 
staining to determine 
cell cycle distribution 
(G1, S, and G2/M 
phases) with Modfit 
software. 

APOPTOSIS 

Apoptosis in LCSE-
treated cells was 
measured using annexin 

IMMUNOBLOTING 

Western blotting was 
performed by separating 
proteins via SDS-PAGE, 
transferring them to 
PVDF membranes, and 
detecting them using 
primary and secondary 
antibodies with enhanced 
chemiluminescence. 
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V-FITC staining and 
flow cytometry, with 
untreated cells as the 
negative control. 

5 Chih-ping 
hsu et. al11 

2012 

Laboratory 
study 

CELL 

PROFILERATION 

Cell proliferation 
was evaluated in 
SW480 and 
Colo320DM cells 
treated with LCSP 
(0-150 μg/mL) for 24 

hours, with cell 
counts determined 
using a 
hemocytometer and 
trypan blue staining. 

CELL CYCLE 

ANALYSIS 

Cells were evaluated for 
cell cycle distribution 
(G1, S, and G2/M 
phases) using 
propidium iodide 
staining and flow 
cytometry, analyzed 
with Modfit software. 

APOPTOSIS 

Apoptosis was analyzed 
using annexin V-FITC 
staining followed by 
flow cytometry, with 
untreated cells serving 
as the negative control 
to assess fluorescence 
intensity. 

 

IMMUNOBLOTTING 

Western blotting was 
performed on CRC cell 
lysates, with proteins 
separated by SDS-PAGE, 
transferred to PVDF 
membranes, and detected 
using primary and  
secondary antibodies 
with enhanced 
chemiluminescence. 

Table 1 shows the key characteristics of the preclinical studies included and presents detailed information on extract 
used(seed, pericarp, pulp, or mesocarp).table also outlines the specific assays and analytical methods employed to 
assess anticancer parameters such as cell proliferation, cell cycle arrest, apoptopsis and immunoblotting techniques 
like western blot, flow cytometry used to evaluate the pathway and protein expression. These data provide a detailed 
review of technique and experimental frameworks that support anticancer characteristics. 

  
TABLE 2: CHARACTERISTIC PRIMARY OUTCOME AND RESULTS OF STUDIES INCLUDED IN 

THIS REVIEW 

S.NO AUTHOR 

NAME / 

YEAR 

FINDINGS EFFECT MEASURE CONCLUSION 

1 Ming 
chang et 
.al6 

2021 

CELL PROFILERATION 

TFLS effectively suppressed 
prostate cancer cell growth, 
reducing viability and colony 
formation in both PC3 and 

DU145 cells in a dose- and 
time-dependent manner. 
FLOW CYTOMETRY 

Flow cytometry analysis 
revealed TFLS induces 
apoptosis in prostate cancer 
cells (PC3 and DU145), with 
increased apoptotic rates 

(31.10% and 26.23%, 
respectively), supported by 
TUNEL assay confirmation. 
WESTERNBLOT 

ANALYSIS 

CELL 

PROLIFERATION 

TFLS demonstrated potent 
anti-cancer activity, 
suppressing prostate 

cancer cell growth and 
viability in a dose- and 
time-dependent manner, 
with significant inhibition 
of colony formation. 
 
FLOW CYTOMETRY 

TFLS proved to be an 

effective measure in 
inducing apoptosis in 
prostate cancer cells (PC3 
and DU145), as evidenced 
by increased apoptotic 

CELL 

PROLIFERATION 

TFLS inhibited PC3 and 
DU145 cell growth in a 
dose- and time-dependent 

manner. 
 
FLOW CYTOMETRY 

TFLS showed strong anti-
cancer effects by inducing 
apoptosis in PC3 and 
DU145 cells, as confirmed 
by flow cytometry and 

TUNEL assays, 
highlighting its therapeutic 
potential. 
 
WESTERN BLOT 
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TFLS treatment altered 
apoptosis-related protein 

expression, upregulating 
cleaved PARP and Bax while 
downregulating Bcl-2 in PC3 
and DU145 cells, indicating 
apoptosis induction. 
ANIMAL STUDY 

CELL LINE  

TFLS inhibited tumor growth in 

a PC3-luc xenograft model, 
reducing tumor weight and 
volume without affecting body 
weight. 
ACUTE TOXICITY 

TFLS exhibited anti-cancer 
properties by targeting the AKT 

pathway, inhibiting key 
phosphorylation events without 
showing in vivo toxicity. 

rates (31.10% and 26.23%) 
in flow cytometry analysis, 

further confirmed by 
TUNEL assay. 
 
WESTERNBLOT 

ANALYSIS  
TFLS induced apoptosis in 
PC3 and DU145 cells by 
upregulating cleaved 

PARP and Bax and 
downregulating Bcl-2. 
 
ANIMAL STUDY 

CELL LINE 

TFLS showed strong 
antitumour activity, 

reducing PC3 xenograft 
tumour growth by 20.87% 
and 44.6% at 40 and 80 
mg/kg, respectively. 

ACUTE TOXICITY 

TFLS significantly 

inhibited prostate cancer 

cell growth and tumor 

progression with low 

toxicity, suggesting its 

potential as an effective 

antitumor agent. 

 

ANALYSIS 

TFLS induced apoptosis 

in prostate cancer cells 

by upregulating cleaved 

PARP and Bax while 

downregulating Bcl-2, 

without altering cell 

cycle progression.  

ANIMAL STUDY 

CELL LINE 

TFLS shows strong 

anticancer effects, 

reducing tumor size 

while maintaining body 

weight. 

ACUTE TOXICITY 

TFLS was safe and well 

tolerated, with a high 

LD50 (>18 g/kg) and no 

toxicity, supporting its 

potential for safe use. 

 

2 Yuan yao 
et. al18  

2022 

CELL PROLIFERATION 
Litchi chinensis seed-derived 

LPC inhibited colon cancer 

cell viability, migration, and 

tumor growth in vivo, with 

minimal toxicity, showing 

therapeutic potential. 

FLOW CYTOMETRY 

Disrupting gut microbiota 

reduced LPC’s anti-tumor 

effects and T cell responses, 

while butyric acid levels 

correlated with immune 

markers, highlighting 

CELL 

PROLIFERATION 

Litchi chinensis seed-

derived LPC inhibited 

colon cancer cell 

viability and tumor 

growth with minimal 

toxicity, showing 

therapeutic potential. 

FLOW CYTOMETRY 
Gut microbiota and 

butyric acid are essential 

for LPC’s anti-tumor 

effects; disrupting them 

CELL 

PROLIFERATION 

Litchi chinensis seed-

derived LPC inhibits 

colon cancer cell 

viability, migration, and 

tumor growth, with 

minimal toxicity, 

showing therapeutic 

potential. 

FLOW 

CYTOMETRY 
Gut microbiota and 

butyric acid are essential 

for LPC’s anti-tumor 
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microbiota’s role in LPC 

efficacy. 

WESTERN BLOT 

ANALYSIS 
LPC reduced lung metastases, 
tumor nodules, and 
proliferation/metastasis 
markers (PCNA, vimentin) 

while increasing E-cadherin, 
demonstrating anti-metastatic 
potential. 

reduced T cell responses 

and LPC efficacy. 

WESTERN BLOT 

ANALYSIS 
LPC reduced lung 
metastases and tumor 
nodules, suppressed PCNA 
and vimentin, and 

increased E-cadherin, 
demonstrating anti-
metastatic potential. 

effects; their disruption 

reduces efficacy. 

WESTERN BLOT 

ANALYSIS 
LPC reduces lung 
metastases, modulates 
protein expression, and 
suppresses proliferation 

markers, highlighting its 
anticancer potential. 

3 Sonia 

Emanuele 
et.al 8 

2018 

FLOW CYTOMETRY 

HT29 cells treated with 150 

µg/mL GAE litchi extracts 

for 48 h were analyzed by 

flow cytometry for cell cycle 

distribution. 

WESTERN BLOTTING 

ANALYSIS 

PCNA levels were measured by 
western blot, with γ-tubulin as a 
control; densitometry showed 
significant changes (**p < 0.01; 
***p < 0.001) or n.s. 

FLOW CYTOMETRY 

Propidium iodide 

staining and flow 

cytometry assessed cell 

death and cell cycle 

distribution in HT29 

cells treated with litchi 

extracts, with Expo 32 

software enabling 

precise phase 

calculation. 

WESTERN BLOTTING 

ANALYSIS 
Western blot measured 
PCNA levels and flow 
cytometry analyzed cell 

cycle distribution in HT29 
cells, showing significant 
changes (**p < 0.01; ***p 
< 0.001) and anti-
proliferative effects. 

FLOW 

CYTOMETRY 
Propidium iodide 

staining and flow 

cytometry showed that 

litchi extracts induce 

DNA fragmentation and 

alter cell cycle phases in 

HT29 cells, highlighting 

their anti-cancer 

potential. 

WESTERN BLOTTING 

ANALYSIS 
Litchi extracts 
significantly changed 
PCNA levels (**p < 0.01; 

***p < 0.001) and cell 
cycle distribution in HT29 
cells, demonstrating anti-
proliferative effects. 

4 Yuan-
chiang 
chung et. 
al19 

2017 

CELL PROLIFERATION 
LCSE inhibited proliferation 

and colony formation in 

NSCLC cells (A549 and 

NCI-H661) with low toxicity 

in normal lung cells (MRC-

5), highlighting its 

therapeutic potential. 

CELL CYCLE ANALYSIS 

LCSE induced cell cycle 

arrest in A549 (G1 phase) 

and NCI-H661 (G2/M phase) 

cells, accompanied by 

CELL 

PROLIFERATION 
LCSE inhibited growth 

and colony formation in 

NSCLC cells in a dose-

dependent manner, with 

low toxicity in normal 

lung cells. 

CELL CYCLE 

ANALYSIS 
LCSE induced cell cycle 

arrest: G1 in A549 and 

G2/M in NCI-H661, 

CELL 

PROLIFERATION 

LCSE inhibited 

proliferation and colony 

formation in NSCLC 

cells with minimal 

toxicity in normal lung 

cells, suggesting a 

therapeutic window. 

CELL CYCLE 

ANALYSIS 
LCSE induced cell cycle 

arrest in A549 (G1) and 

NCI-H661 (G2/M) cells, 

with changes in 
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changes in key regulatory 

proteins. 

APOPTOSIS 
LCSE triggered 

mitochondrial apoptosis in 

NSCLC cells, evidenced by 

loss of mitochondrial 

integrity, caspase activation, 

and Bcl-2 family protein 

changes. 

IMMUNOBLOTTING 
LCSE reduced EGFR, Akt, and 

Erk-1/2 protein and 
phosphorylation levels, 
revealing its molecular 
mechanism and therapeutic 
potential. 

with changes in cell 

cycle proteins. 

APOPTOSIS 
LCSE triggered 

mitochondrial apoptosis 

in NSCLC cells, with 

caspase activation and 

Bcl-2 family protein 

modulation. 

IMMUNOBLOTTING 
LCSP reduced cyclins D1, 
A, and B1 in CRC cells, 
causing G2/M arrest and 

demonstrating anti-
proliferative effects. 

regulatory proteins 

explaining its anti-

proliferative effects. 

APOPTOSIS 
LCSE triggered 

mitochondrial apoptosis 

in NSCLC cells, with 

caspase activation and 

modulation of Bcl-2 

family proteins. 

IMMUNOBLOTTING 

LCSP reduced cyclins D1, 

A, and B1 in CRC cells, 
causing G2/M arrest and 
demonstrating anti-
proliferative activity. 

5 Chih-ping 
hsu et.al11 

2012 

CELL PROLIFERATION 

LCSP, rich in polyphenols, 

flavonoids, and tannins, 

inhibited proliferation of 

CRC cells (Colo320DM and 

SW480) dose-dependently, 

with SW480 cells more 

sensitive. 

CELL CYCLE ANALYSIS 

LCSP induced G2/M arrest in 

CRC cells, accompanied by 

decreased cyclins D1, A, and 

B1. 

APOPTOSIS 
LCSP triggered dose-

dependent apoptosis, 

increasing annexin V-

positive cells, cleaved PARP, 

and Bax:Bcl-2 ratio, with 

SW480 cells more sensitive 

(>12.5 μg/mL) than 

Colo320DM (>25 μg/mL). 

IMMUNOBLOTTING 
LCSP reduced cyclins D1, A, 
and B1 in CRC cells, correlating 
with G2/M arrest; SW480 cells 
showed stronger reductions at 
100–150 μg/mL. 

CELL 

PROLIFERATION 
LCSP inhibited 

proliferation of CRC 

cells (Colo320DM and 

SW480) dose-

dependently, with 

SW480 cells more 

sensitive, likely due to 

its polyphenol, 

flavonoid, and tannin 

content. 

CELL CYCLE 

ANALYSIS 
LCSP induced G2/M 

arrest in CRC cells by 

reducing cyclins D1, A, 

and B1. 

APOPTOSIS 

LCSP triggered 

mitochondrial apoptosis 

in CRC cells, increasing 

annexin V-positive cells, 

cleaved PARP, and 

Bax:Bcl-2 ratio. 

IMMUNOBLOTTING 
LCSP decreased cyclins 

CELL 

PROLIFERATION 
LCSP inhibited growth 

of CRC cells 

(Colo320DM and 

SW480) dose-

dependently, likely due 

to its polyphenol, 

flavonoid, and tannin 

content, highlighting its 

therapeutic potential. 

CELL CYCLE 

ANALYSIS 
LCSP induced G2/M 

arrest in CRC cells by 

reducing cyclins D1, A, 

and B1, supporting its 

potential as a CRC 

therapy. 

APOPTOSIS 
LCSP triggered 

mitochondrial apoptosis 

in CRC cells, increasing 

annexin V-positive 

cells, cleaved PARP, 

and Bax:Bcl-2 ratio. 
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D1, A, and B1, correlating 
with G2/M arrest in CRC 

cells. 

IMMUNOBLOTTING 

LCSP decreased cyclins 

D1, A, and B1, causing 

G2/M arrest and 

demonstrating potential 

for targeting cell cycle 

regulation in CRC. 
Table 2 explains the key results from the studies included in the review.it outlines the how different extracts of litchi 
chinensis such as seed,pulp,pericarp,mesocarp, were found to slow down the cancer cell growth ,trigger  the cell 
death, and block the cell cycle and also summarizes the changes in important molecular markers and signaling 
pathways and findings from the animal studies included showing  reduced tumor growth and  minimal 
toxicity.extracts shows strong anticancer activity through several biological mechanisms. 
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chang M et al., 

(TFLS,prostate 
cancer and xenograft 
) 

           

Yao Y et 
al.,2023(LPC, 

Colon cancer,gut 
microbiota) 

           

Emanuele S et 
al.,2018(sicilian 
litchi,HT-29 cells 

           

Chung Y -C et 
al.,2017(LCSE, 
 NSCLC 
A549&H661) 

 

           

Hsu c-p et al.,2012 
(LCSP,colorectal 
SW480\colo320DM) 
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Table 3 shows the bias analysis of all included studies.it is categorized as probably high risk, probably low risk, 
definitely high risk, definitely low risk20,21 
 
Yellow colour indicates probably high rish,where bias was likely but results were not clearly reported. 
orange colour indicates definitely high risk of bias analysis due to major methodological flaws such as lack of bing 
and randomisation. 
Green colour indicates definitely low risk of bias reflecting strong methodology and transparent reporting. 
 Blue  colour signifies definitely low risk shows minor limitations with minimal impact on validity. 

 
 
 

DISCUSSION  
 
This systematic review explains the strong evidence 
for anticancer activities of litchi chinensis extracts 
prepared from seeds, pericarp,pulp,and mesocarp of 
the plants is summarized .Across multiple preclinical 
studies, litchi-derived compounds demonstrated 
broad-spectrum anticancer activity against various 

type of cancers, such as lung,breast,colon,and prostate 
cancers. litchi chinensis has been traditionally used in 
china,india,Vietnam,Indonesia for medicine, as 
research shown from phytochemical studies, the fruit 
is reported to be in 
phenolics,triterpenes,sterols,flavonoids,and other 
bioactive compounds .Notably, Extracts and isolated 
compounds of litchi have been found to posses a 
number of health benefits ,such as antioxidant, 
anticancer ,antiviral, antimicrobial,anti-obesity 
activites22. Epicatechin, proanthocyanidin B2, and 
B4 were isolated and refined by researchers from the 
litchi pericarp.  
 
These compounds enhanced mouse immune cells and 

exerted significant immunomodulatory activity. 
Besides, they possess anti-breast cancer properties and 
were less toxic than the widely used chemotherapy 
drug paclitaxel. The study further highlights the 
potential medicinal benefits of litchi-derived 
chemicals.23.The pericarp and seeds of litchi and 
longan fruits account for approximately 30% of the 
dry weight of the fruit and are rich in bioactive 
compounds. The extracts have anti-inflammatory, 

anti-cancer, and antioxidant properties, among other 
health benefits. Valorization of these by-products for 

their pharmacological value might contribute 

significantly to improving human health with 

increasing fruit production, and this aspect deserves 
further studies.24. Extracts and compounds from 
various parts of the Litchi fruit (seeds, peels, pulp, and 
flowers) have which have shown anti-cancer 
properties by inhibiting cancer cell proliferation, 
inducing cell death, and interfering with processes 
related to cancerdemonstrated anti-cancer properties, 
including inhibiting cancer cell growth, inducing cell 

death, and impacting cancer-related 
processes25.Litchi fruit pericarp (LFP) extract, rich in 
polyphenolic compounds, shows potent antioxidant 
activity. This study investigates LFP extract's anti-
cancer effects on human breast cancer cells in vitro 
and in vivo, examining its impact on cell viability, 
colony formation, DNA synthesis, and gene 
expression to understand its mechanism of action26. 
 
This study showed that extracts from Sicilian litchi 
fruit have anti-tumor effects on colon cancer cells 
(HT29) by decreasing cell viability and proliferation, 
causing cell cycle arrest and caspase-dependent cell 
death, and initiating autophagy. The extracts also 
altered important proteins linked to autophagy 

including ATG1/ULK1, beclin-1, LC3-II, and p62, 
highlighting the potential therapeutic applications of 
litchi extracts in cancer treatment27.Litchi seed 
extract (LCSP), rich in polyphenols, demonstrated 
anti-cancer effects on colorectal cancer cells by 
inducing apoptotic cell death, arresting the cell cycle 
in the G2/M phase, and regulating key proteins such 
as cyclins, Bax/Bcl-2 ratio, and caspase 3, suggesting 
its potential as a chemopreventive agent for colorectal 
cancer28. Litchi chinensis exhibits various bioactive 
properties, including anti-cancer effects in its fruit and 
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seeds, antihyperglycemic, antihyperlipidemic, 
antiplatelet, and antiviral activities in its seeds, and a 
high flavonoid content in its fruit that may be effective 
against breast cancer, highlighting its potential health 
benefits29. Procyanidin C1, a polyphenol derived 
from seed extract, was discovered to have anti-tumor 
actions in colorectal cancer (CRC) cells and to inhibit 
miR-501-3p. Previous research demonstrated PCC1's 
potential anti-tumor effects in various cancers, 
including breast, melanoma, liver, and lung cancer, by 
inducing apoptosis, inhibiting cell growth, and 

modulating key signaling pathways.30.  
 
TFLS and LPC show potent anticancer activity via 
distinct mechanisms. By blocking the AKT pathway 
and controlling Bcl-2, Bax, and PARP, TFLS causes 
dose- and time-dependent growth inhibition in 
prostate cancer. LPC from Litchi chinensis inhibits 
colon cancer proliferation and metastasis by 
modulating EMT markers (E-cadherin, vimentin, 
PCNA) and gut microbiota–mediated immune 
responses. Flow cytometry and western blot confirm 
TFLS-induced apoptosis and LPC’s suppression of 
metastatic signaling. Both reduced tumor growth in 
vivo with minimal toxicity. Combining TFLS 
(apoptosis inducer) and LPC (immune, anti-

metastatic modulator) may yield synergistic, multi-
targeted cancer therapy6,18 Litchi extracts show 
strong anticancer effects via distinct mechanisms. 
LCSE inhibited NSCLC cell proliferation with low 
toxicity, induced G1/G2-M cell cycle arrest, and 
triggered mitochondrial apoptosis through caspase 
and Bcl-2 regulation. It also downregulated EGFR, 
Akt, and Erk-1/2 pathways. In HT29 colon cancer 
cells, 150 µg/mL litchi extract altered cell cycle 
distribution and reduced PCNA expression, 
confirming suppressed proliferation. Overall, LCSE 
showed multi-targeted effects involving apoptosis and 
signaling inhibition, while the HT29 extract mainly 
affected proliferation and cell cycle control, 
highlighting the therapeutic potential of litchi-derived 
compounds8,19.Litchi exhibits promising anticancer 

effects through multiple mechanisms, yet more 
standardized and clinically focused studies are 
required to validate its efficacy and safety for 
therapeutic use. 
 
Ming Chang et.al,20216 Demonstrated that Litchi 
chinensis (TFLS) flavonoid extracts inhibited prostate 
cancer cell growth in PC3 and DU145 lines efficiently 
and in a dose-dependent manner. TUNEL and flow 
cytometry assays confirmed TFLS-induced apoptosis, 
which was associated with decreased Bcl-2 expression 
and enhanced expression of cleaved PARP and Bax. 
High anticancer activity and low toxicity were 
suggested by in vivo experiments showing reduced 
growth of tumors with no alteration of body weight. 
TFLS was shown to mainly suppress the AKT 

signaling pathway in producing anticancer effects, 
which would make it a safe option for prostate cancer 
treatment.Yuan Yao et.al, 202218Found that LPC 
isolated from Litchi chinensis seeds inhibited the 
growth of colon cancer cells and tumour 
dissemination but with minor risk. Since disturbance 
suppressed immune response and activity, its 
anticancer effect relied on gut microbiota. LPC 
upregulated E-cadherin and decreased PCNA and 
vimentin levels, indicating enhanced suppression of 
tumours and metastasis. 

 
Sonia Emanuele et.al,20188 Demonstrated that Litchi 
chinensis extracts possessed strong anti-proliferative 
effects against colon cancer cells (HT29).  The extracts 
induced DNA fragmentation and altered the cell cycle 
distribution, which demonstrated cell death and cell 
growth arrest, as determined by flow cytometry.  
Further, a significant reduction in PCNA expression 
was established by Western blot analysis verifying the 
ability of the extracts to inhibit cell proliferation and 
increase anticancer activity.Yuan-Chiang Chung 
et.al,201719Found that Litchi chinensis seed extract 
(LCSE) caused minimal toxicity to normal lung cells 
but effectively inhibited the proliferation and colony 
formation of non-small cell lung cancer (NSCLC) 

cells.  LCSE was shown, through cell cycle studies, to 
change significant regulatory proteins and induce G1 
arrest in A549 cells and G2/M arrest in NCI-H661 
cells. Apoptosis research confirmed that LCSE 
triggered caspase and induced changes in Bcl-2 family 
proteins to trigger mitochondrial-dependent 
apoptosis.  Cyclins D1, A, and B1 were found to be 
downregulated in immunoblotting data, which 
correlated with cell cycle arrest and reduced 
proliferation.  The findings show the huge potential of 
LCSE as a multi-targeted, selective anticancer agent 
in the treatment of lung cancer. 
 
Chih-Ping Hsu et.al,201211 Demonstrated that Litchi 
chinensis seed polyphenol (LCSP), which is rich in 
flavonoids, tannins, and polyphenols, inhibited the 

growth of colorectal cancer (CRC) cells efficiently and 
dose-dependently, with SW480 cells being the most 
sensitive.  LCSP induced G2/M phase arrest by 
downregulating cyclins D1, A, and B1, based on cell 
cycle research. Increased annexin V-positive cells, 
cleaved PARP, and increased Bax:Bcl-2 ratio were 
markers of mitochondrial-mediated cell death, which 
were confirmed by apoptosis studies.  The results were 
confirmed by immunoblotting, which indicated 
reduced levels of cell cycle proteins that are associated 
with G2/M arrest.  All of these findings indicate that 
LCSP suppresses the proliferation of CRC cells by 
targeting the apoptotic and cell cycle progression 
pathways. 
 
Noor JJ et al., 202531 demonstrated that natural 
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phytochemicals such as gingerol suppress cancer-
promoting signaling pathways while enhancing 
tumor-suppressor activity. In contrast, contaminants 
identified in traditionally dried fish were shown to 
activate molecular pathways associated with chronic 
inflammation, DNA damage, and carcinogenesis. 
These findings highlight how dietary components can 
distinctly modulate oncogenic versus protective 
cellular mechanisms. In a similar manner, 
polyphenol-rich extracts from Litchi chinensis 
including flavonoids, procyanidins, and anthocyanins 

exert anticancer effects by inhibiting proliferative 
signaling pathways (AKT, EGFR, MAPK), inducing 
apoptosis, and regulating immune and autophagy-
related responses. Unlike carcinogenic dietary 
exposures that shift cellular signaling toward tumor 
promotion, litchi-derived bioactives promote a 
molecular environment favoring growth suppression 
and programmed cell death. This comparison 
underscores the broader concept that dietary choices 
can influence cancer risk through pathway-specific 
mechanisms and reinforces the potential role of Litchi 
chinensis as a protective, nutraceutical candidate in 
cancer prevention and adjunct therapy. 
 
The risk of bias analysis revealed some methological 

variations among studies.most of the included studies 
showed probably low to moderate risk of 
bias,primarly due to incomplete reporting of 
randomization procedures ,allocation 
concealment,and blinding methods.A  few studies 
were definitely high risk where experimental details 
such as blinding of outcome assessors or random 
sample allocation ere not clearly described.these 
limitations could potentially influence the outcome 
measurements or introduce selection bias.several 
studies demonstrated definitely low risk of bias shows 
strong methodological design,reproducible 
results,and transparent reporting of outcome.This 
review highlights that litchi chinensis fruit, already 
well known for its therapeutic properties,has immense 
potential  to act against cancer.its pulp,pericarp,and 

seeds have all been reported to posses extracts with 
anti tumour activity,reducing the profileration of 
cancer cells and inducing apoptosis.In particular,its 
high phytochemical composition,mainly 
flavonoids,procyanidins, and polyphenol,is related to 
these actions.Extract have been found to posses potent 
anticancer efficiacy in animal and in vitro 
models,coupled with low toxicity, raising hopes may 
be safer and natural. Despite encouraging results,little 
is known about its safety,metabolism,and 
bioavailability in humans,with most research being 
confined to preclinical models.future development 
should include well planned clinical trials,improved 
delivery systems,including nanoparticles 
formulations, and studies on combination of litchi 
chemicals with various chemotherapeutic drugs that 

are currently available.these may pave the way for 
developing sustainable, affordable,and effective 
therapeutic options for prevention and treatment of 
cancer. 

 

CONCLUSION  
 
Extracts of Litchi chinensis from the seed, pericarp, 
and pulp demonstrate notable anticancer activity by 
suppressing cell proliferation, promoting apoptosis, 
inducing cell cycle arrest, and regulating pathways 
such as AKT/mTOR, NF-κB, and MAPK. They also 

show immunomodulatory and anti-metastatic effects 
with low toxicity in preclinical studies. These results 
highlight litchi-derived compounds as safe, multi-
targeted agents with strong potential for cancer 
therapy.The bioactive compounds particularly 
flavonoids,procyanidins,and poly phenol are 
responsible for these effects and exhibit low toxicity in 
animal models,supporting their potential as safe.The 
current evidence is largely limited to invitro and 

animal studies.further research involving human 
trials,pharmacokinetic profiling ,long term safety 
evaluation is essential.overall,litchi chinensis 
represents a potent source of natural potent source of 
natural compounds that contribute to the 
development of innovative,effective and less toxic 
cancer therapies in the future. 
CONFLICTS OF INTEREST:There are no conflicts 
of interest. 
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